
riflR- 1 6-2000 1 0 : 02 P . 07 

^^mey Docket No. 98-13 
PATENT 

IN THE CLAIMS 

Please amend claims^ 3, 4, 6, 1 1, 1 tTi 3^ l^is^fT^d 4Cand add new 
claims 63-92 as follows: 


1. (amended) An apparatus for screen^g members of a librar y, the apparatus 
comprising: 

at least six [a plurality of] vessels fdr receiving library meiribers, each of the at 
least six vessels having an inlet and an oimet; 

a detector for analyzing vessel effluent; and 

a fluid handling system for providing fluid flow simultaneously through the at 
least six vessels ; 

the fluid handling system comprising an entrance control volume in fluid 
commimication with the inlet of each of the at least six vessels, an exit control volume in 
fluid communication \vjtb-tileT3mlet of each of the at least six vessels, and at least six [a 
plurality of] flow^,r^strictors , ea^^ of the at least six flow restrictors providing fluid 
communication between one ihsach] of the at least six vessels and [one of] {i^ the entrance 
control volume , or alternatively, [and] {ii} the exit control volume, 

the [wherein] ra^Is^ce to mlid flow in the fluid handling system being [is] 
greatest in the flow resnrictors and the resistance to flow in each of the at least six flow 
restrictors being [is] aproroximafely the same, such that maintaining a higher pressure in 
the entrance control volume Inan in the exit control volume results in simultaneous fluid 
flow through the at l^ast is{x vessels that is apportioned approximately equally between 
each of the at least/six vessels. 


3. (amended) The apM/atus of clai ms 1 or 2 [,] further comprising a pressure 
regolafof in the exit control volume, 



n|rol volur 


4. (ameffided) The apparatus of claim 1 [,] further comprising a [hollow] sampling 
probe selectively positioned [in the exit control volume] to sample vessel effluent [fluid 
flowing from a sihgle flow restrictor] and adapted to transport sampled fluid to the 
detector. \ 
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6. (amended) The apparatus of claim 1 [,] wherein the fluid handling system 
further comprises [further comprisingi 

at least six [a plurality of] outlA conduits and a selection valve, the outlet conduits 
providing fluid conununication between the outlet of each of the at least six vessels and 
the selection valve; 

a sample bypass and a sampling Valve, the sample bypass providing fluid 
communication bet^ween the selection vajve and the sampling valve; and 

a return line [, the return line] providing fluid communication between the 
sampling valve and the exit control volume; 

[wherein] the selection valve being Uis] adapted to divert fluid from a selected 
vessel to the sample bypass while allowing \fluid from non-selected vessels to flow to the 
exit control volume, 

[and] the sampling valve being [is] adapted to provide selective fluid 
communication between the sample bypass ai^d the return line, and between the sample 
bypass and the detector. 



1 1 . (amended) The app 
regulating temperature of each o 



m 1 [J fiirther comprising a system for 
1 least six vessels. 


(amended) An apparatus for screening members of a librar y, the apparatus 
compnsmg: 

a plurality of vessels for receiving library members, each of the plurality of 
vessels having an inlet and an outlet; 

a detector for analyzing vessel effluent; and 
r^^^P a fluid handling system comprising: 

an entrance control volume and a plurality of flow restrictors, the flow restiictors 
providing fluid communication between the entrance control volume and the inlet of each 
of the plurality of vessels. 
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a plurality of outlet conduits and a selection valve, the outlet conduits providing 
fluid coromuni cation between the outlet of each of the plurality of vessels and the 
selection valve; 

a sample bypass and a sampling valve, the sample bypass providing fluid 
communication between the selection valve and the sampling valve; and 

a return line and an exit control volume, the return line providing fluid 
conununication between the sampling valve and the exit control volume, 

[wherein] the selection valve being [is] adapted to divert fluid from a selected 
vessel to the sample bypass while allowing fluid from non-selected vessels to flow to the 
exit control volume [via a common exhaust port], 

[and] the sampling valve providing [provides] selective fluid communication 
between the sample bypass and the detector, and between the sample bypass and the 
return line [exit control volume, 

the [wherein] resistance to fluid flow in the fluid handling system being [is] 
greatest in the flow restrictors and the resistance to flovv in each of the plurality of flow 
restrictors being [is] approximately the same, so that maintaining a higher pressure in the 
enfrance control volume than in the exit control volume results in simultaneous fluid flow 




from the enfrance control volume to the exit confrol volume that is apportioned 
approximately equally between each of the plurality of vessels. 


19. (amended) The apparatus of claim s ^or 18 [,] further comprising a pressure 
regulator in the exit control volume. 


t 

26, (amended) The apparatus of claim ^[,] further comprising a system for 
regulating temperature of each of the plurality of vessels. 




32. (amended) A reactotTor evaluating catalytic performance of members of a 
combinatorial library by co^acpng libra^ members with a reactive fluid, the reactor 
comprising: 

a plurality of react) dji /vessel/for receiving library members, each of the plurality 
of reaction vessels having aintfiM and an outJet; and 
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a fluid handling system fo/ providing fluid flow simultaneously through the 
plurality of reaction vessels ; 

the fluid handling systei:^ comprising an entrance control volume in fluid 
communication with the inlet of each of the plurality of reaction vessels, an exit control 
volume in fluid communication with the outlet of each of the plurality of reaction vessels, 
and a plurality of flow restrictJbrs , each of the plurality of flow restrictors providing fluid 
communication between pfie| each] of the plurality of reaction vessels and [one of] (i) the 
entrance control volun^e, or Alternatively, [and] ^ the exit control volume, 

the [wherein] i-esistibce to fluid flow in the fl.uid handling system being [is] 
greatest in the flow r jstrictfors and the resi^ance to flow in each of the plurality of flow 
restrictors being [is] Mprolximat^lyihe same, so that maintaining a higher pressure in the 
entrance control volume than in the exit control volume results in simultaneous fluid flow 
through the plurality of reaction vessels that is apportioned approximately equally 
between each of the pluijality of reaction vessels. 


34. (amended) 
regulator in the exit cof 


! reactor of claim s 32 or 33 [,] farther comprising a pressure 
volume. 



3^ (amended) The reactor [apparatus] of claim 32 [,] fiirther comprising a 
sampling probe selectively positioned [in the exit control volume] to sample reaction 
vessel effluagt [fluid flowing from a single flow restrictor] and adapted to transport 
sampled fluid \o a detector. 


37- (amended) iThe reactor [apparatus] of claim 32 [,] wherein the fluid handling 
system further comprises [further comprising:] 

a plurality of outlet conduits and a selection valve, the outlet conduits providing 
fluid communication between the outlet of each of the plurality of reaction vessels and 
i the selection valve; 

a sample bypass aAd a sampling valve, the sample bypass providing fluid 
^7 communication between tne selection valve and the sampling valve; and 
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a retuirn line [, the return line] providing fluid communication between the 
sampling val\\e and the exit control volume; 

[wherein] the selection valve being [is] adapted to divert fluid firom a selected 
reaction vessel ro the sample bypass while allowing fluid from non-selected reaction 
vessels to flow to\the exit control volume, 

[and] the sampling valve being [is] adapted to provide selective fluid 
communication between the sample bypass and the return line, and between the sample 
bypass and a detector 


44, (amended) Theifeactor [apparatus] of claim 32 [,] further comprising a 
system for regulating temperafureof each of the plurality of reaction vessels, 


63. (new) The apparatus of claim 1 wherein the fluid handling system further 
comprises a selection valve providingy^elective fluid communication between the outlet 
of a selected vessel and the detector/such that a fluid can be sequentially directed from 
the selected vessel to the detector. 




64. (new) The apparatus/of claim 1 wherein the fluid handling system further 
comprises a fluid distribution valve providing selective fluid communication between the 
entrance control volume and Ihe inlet of a selected vessel, such that a fluid can be 
sequentially directea into the selected vessel, 

65. (newA The apparatus of claim 64 wherein the fluid handling system fttrther 
comprises 

a selection valvjfe providing selective fluid communication between a selected 
tector, such that a fluid can be sequentially directed from the selected 
vessel to the det^tor/ and 

a control sjtsiem for synchroniiing the fluid distribution valve and the selection 
valve such that a tirJie interval b^^fween initial contact of the fluid with a library member 
in a vessel and anaj/ysis of the vessel effluent is about the same for the at least six vessels. 


Op 


MfiR-16-2000 10:04 


P. 12 


^^mey Docket No. 98-13 
PATENT 

66. (new) An apparatus for screening catalysts comprising the r eactor of claim 3 2 
and a detector for analyzing vessel effluent, Avherein the fluid handling system further 
comprises a selection valve providing selepive fluid communication between the outlet 
of a selected vessel and the detector, suclythat a fluid can be sequentially directed from 
the selected vessel to the detector. 

67. (new) The reactor of claim/j2 wherein the fluid handling system further 
comprises a fluid distribution vaJve providing selective fluid communication between the 
entrance control volume and the inlat of a selected vessel, such that a fluid can be 
sequentially directed into the selected vessel. 


68. (new) An apparatus wt screening catalysts comprising the reactor of claim 67 
and a detector for analyzing vessel effluent, wherein the fluid handling system further 
comprises 

a selection valve providing selective fluid communication between a selected 
vessel and a detector, such t)iat a fluid can be sequentially directed from the selected 
vessel to the detecji 

a cbntro/ system.fc^r synchronizing the fluid disbribution valve and the selection 
valve such that a time interval between initial contact of the fluid with a library member 
in a reaction vessel and analysis of reaction vessel effluent is about the same for the 
plurality of r ;action vessels. 

69. (l ew) A reactor for screening catalysts, the reactor comprising 
a plurality of/reaction vessels for receiving catalysts, each of the plurality of 

reaction vess^s ha^Jing an inlet and an outlet, and 

a fluid handling system for prjsKdding fluid flow simultaneously through the 
plurality of react\{:)fn vessels, the |l<iid handling system comprising 

an entranqjbN^ontrol ^^edume im fluid commimication with the inlet of each of the 
plurality of reactifcin vessels, 

an exit control volume in fluid communication with the outlet of each of the 
pluraUty of reaction vessels, and 
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a plurality of flow restrictors or rematore, each of the plurality of flow restrictors 
or regulators providing fluid communication between one of the plurality of reaction 
vessels and (i) the entrance control volume, or alternatively, (ii) the exit control volume, 

the flow restrictors or^egnktors being adapted such that maintaining a higher 
pressure in the entrance control vomme than in the exit control volume results in 
simultaneous fluid flow /through ine reaction vessels that is apportioned approximately 
equally between each ot the plurality of reaction vessels. 

70. (new) An app^ratus-fortcreening catalysts comprising the reactor of claim 69 
and a detector for analy/ing reaction vessel effluent. 

.-^ ^(new) An apparatus for screening catalysts, the apparatus comprising : 
a plurality of reaction vessels for receiving catalysts, each of the plurality of 

reaction vessels having an inlet and an outlet, 

a fluid handling system for providing fluid flow simultaneously through the 

plurality of reaction vessels, 

a detector for analyzing reaction vessel effluent, and 

a sampling probe selectively positioned to sample reaction vessel effluent and 
adapted to transport the sampled fluid to the detector, 
the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each of the 
plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of the 
plurality of reaction vessels, and 

a plurality of flow restrictors or regulators, each of the plurality of flow restrictors 
or regulators providing fluid communication between one of the plurality of reaction 
vessels and (i) the entrance control volume, or alternatively, (ii) the exit control volume, 

the flow restrictors or regulators being adapted such that maintaining a higher 
pressure in the entrance control volume than in the exit control volume results in 
simultaneous fluid flow through the reaction vessels that is apportioned approximately 
equally between each of the plurality of reaction vessels. 


B 

31 
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"Vt. (new) The apparatus of claim 'ji^further comprising a sampling valve and a 
return line, the sampling valve providing selective jfluid communication between the 
sampling probe and the return line, and between the sampling probe and the detector, the 
return line venting fluid into the exit control volume. 


73. (new) An apparatus for screening catalysts, the apparatus comprising 
a plurality of reaction vessels for receiving catalysts, each of the plurality of 
/reaction vessels having an inlet and an outlet; 

a fluid handling system for providing fluid flow si multaneou sly through the 
plurality of reaction vessels; and j 

a detector for analyzing reaction vessel effluent, 
the fluid handling system comprising 

an entrance control volume in fluid coijdmunication with the inlet of each of the 
plurality of reaction vessels, 

an exit control volume in fluid {coiryiiuni cation with the outlet of each of the 
plurality of reaction vessels, \ 

a plurality of flow restrictors or regulators, each of the plurality of flow restrictors 
or regulators providing fluid cornmunication-oetween one of the plurality of reaction 
vessels and (i) the entrance control volume, or alternatively, (ii) the exit control volume, 
and / 

a selection valve providing selective fluid communication between the ouflet of a 
selected reaction vessel and the detector, such that a test fluid can be sequentially directed 
from the selected reaction vessel to the detector, 

the flow restrictors oritegulators being adapted such that maintaining a higher 
pressure in the entrance contiol volume than in the exit control volume results in 
simultaneous fluid flow thronagh the reaction vessels that is apportioned approximately 
equally between each of the plurality of reaction vessels. 



(new) An apparatus for screening catalysts, the apparatus comprising • 


1 
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a plurality of reaction vessels for receiving catalysts, each of the plurality of 
reaction vessels having an inlet and an outlet; 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels; and 

a detector for analyzing reaction vessel effluent, 

the fluid handling system comprising 

an entrance control volume in fluid communication with the inlet of each of the 
plurality of reaction vessels, 

an exit control volume in fluid communication with the outlet of each of the 
plurality of reaction vessels, 

a plurality of flow restrictors or regulators, each of the plurality of flow restrictors 
or regulators providing fluid communication between one of the plurality of reaction 
vessels and (i) the entrance control volume, or alternatively, (ii) the exit control voliune, 

a plurality of outlet conduits and a selection valve, the outlet conduits providing 
fluid conununication between the outlet of each of the plurality of reaction vessels and 
the selection valve, 

a sample bypass and a sampHng valve, the sample bypass providing fluid 
communication between the selection valve and the sampling valve, and 

a return line providing fluid communication between the sampling valve and the 
exit control volume, 

the selection valve being adapted to divert fluid from a selected reaction vessel to 
the sample bypass while allowing fluid from non-selected reaction vessels to flow to the 
exit control volume, 

the sampHng valve being adapted to provide selective fluid communication 
between the sample bypass and the return line, and between the sample bypass and the 
detector, 

the flow restrictors or regulators being adapted such that maintaining a higher 
pressure in the entrance control volume than in the exit control volume results in 
simultaneous fluid flow through the reaction vessels that is apportioned approximately 
equally between each of the plurality of reaction vessels. 


10 
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75. (new) An apparatus for screening catalysts, the apparatus comprising 
a plurality of reaction vessels &r receiving catalysts, each of the plurality of 
reaction vessels having an inlet and am outlet; 

a fluid handling system for providing fluid flow simultaneously through the 
plurality of reaction vessels; and 

a detector for analyzing rea<Aion vessel effluent, 
the fluid handling system comprising 

an entrance control volume in fluid communication with a fluid distribution valve, 
the fluid distribution valve providing selective fluid communication between the entrance 
control volume and the inlet of af selected reaction vessel, such that a fluid can be 
sequentially directed into the sdiected reaction vessel, 

an exit control voMnean fluid communication with the outlet of each of the 
plurality of reaction yessels, gnd 

a plurality d'f flow res^trictors or regulators, each of the plurality of flow restrictors 
or regulators providing fluia communication between one of the plvirality of reaction 
vessels and (i) the entrance control volume, or^tematively, (ii) the exit control volume, 

the flow restrictors or regulators bddg adapted such that maintaining a higher 
pressure in the entrance cpntrol volyarfe than in the exit control volume results in 
simultaneous fluid fl^wHStfeo^ the reaction vessels that is apportioned approximately 
equally between each of the plurality of reaction vessels. 


76. mew) The apparatus of claim 75 wherein the fluid handling system fijither 
comprises a phirality of exhaust conduits providing fluid communication between the 
fluid distribution valve and the exit control volume, wherein 

the fluid distribution valve comprises a first valve portion and a second valve 
portion, the first vkh/e portion providing selective fluid communication between a test 
^y^fluid source and theVow restrictors or regulators and between the test fluid source and 
^ J the exhaust conduits, \he second valve portion providing selective fluid communication 
between an inert fluid source and the flow restrictors or regulators and between the inert 
fluid source and the exhaust conduits, 
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the resistanqp to fluid flow in each of the plurality of exhaust conduits being 
approximately the same and being about equal to the resistance to fluid flow in each of 
the plurality of flow festrictors or regulators, so that fluid flow is apportioned 
approximately equally between each of the plurality of reaction vessels and plurality of 
exhaust conduits. 



77, (new) The apparatus of claim 75 wherein the fluid handling system further 
comprises a selection vilve providing selective fluid communication between a selected 
reaction vessel and the aetector such that a test fluid can be sequentially directed from the 
selected reaction vessel ta the detector. 

78. (new) The app aratus of claim 75 wherein the fluid handling system fiirther 
comprises 

a selection valve p 'oviding selective fluid communication between a selected 
reaction vessel and the detector, such that a test fluid can be sequentially directed from 
the selected reaction vessel to the detector, and 

a control system foil synchronizing the fluid distribution valve and the selection 
valve such that a time interval between initial contact of the test fluid with a library 
member in a reaction vessel and analysis of reactor effluent is about the same for the 
plurality' of reaction vessels. 



79. (new) An apparatus fops^eefning catalysts, the apparams comprising 
a plvurality of reactionx4ssels for receiving catalysts, each of the plurality of 
reaction vessels having an imet and An outlet; 

an assembly for containing' the reaction vessels, the assembly comprising a base 
blQpkanda c over block refrnovah fly attac hed to the bas e block.thebase block including a 
top surface having a plura ity of wells formed thereon, the cover block including a 
bottom surface disposed o i thfe top surface of the base block and having a plurahty of 
depressions formed thereokVeach of the plundijy^f depressions being in substantial 
alignment with one of the wells, such that thfe alligned depressions and wells form 
reaction vessels or cavities/fot^ntaiai^ reaction vessels. 
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a fluid handling system for providing flu/d flow simultaneously through the 
plurality of reaction vessels; and 

a detector for analyzing reaction vess^d effluent, 
the fluid handling system comprising 

an entrance control volume in fluicy communication with the inlet of each of the 
plurality of reaction vessels, 

an exit control volume in fluid cg(mmunication with the outlet of each of the 
plurality of reaction vessels, and 

a plurality of flow restrictors di regulators, each of the plurality of flow restrictors 
or regulators providing fluid conrmunication between one of the plurality of reaction 
vessels and (i) the entrance control A'olume, or alternatively, (ii) the exit control volume, 

the flow restrictors or regulators being adapted such that maintaining a higher 
pressure in the entrance control Wjlume than in the exit control volume results in 
simultaneous fluid flow through/ the reaction vessels that is apportioned approximately 
equally between each of the plurality of reaction vessels. 



80. (new) The apparatiis of claim 79 wherein the assembly for containing the 
reaction vessels fluther comprises inlet ports and outlet ports located on the bottom 
surface of the ba^fee cover,/each of the inlet ports providing fluid communication with the 
inlet of only orie of the reaction vessels, each of thex>utlet ports providing fluid 
communication with the outlet of only one of the reaction vessels. 

8 1 . (ne w) Th© apparatus of claim 79 wherein the assembly for containing the 
reaction vessel^ fiartller comprises^ inlet port located on the bottom surface of the base 
block, and oufl^ pohs locate^x^ the top surface of the cover block, the inlet port 
providing fluid comiruJffu€ation with an entrance control volume that provides fluid 
communication with the inlets of the reaction vessels, each of the reaction vessel outlet 
ports providing fluid communication with the ouflet of only one of the reaction vessels. 


ew) The apparatus of claims 70, 71, 73, 74, 75 or 79 wherein the fluid 



handling system comprises flow restrictors. 
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83. (new) The apparatus of 4laims 
plurality of flow restrictors or regulators 
entrance control volume and one of the 


70, 71, 73, 74, 75 or 79 wherein each of the 
provides fluid communication between the 
plurality of reaction vessels. 


84, (new) The apparatus of claims 70, 71, 73, 74, 75 or 79 wherein the fluid 
handling system comprises flow restrictors, and each of the plurality of flow restrictors or 
regulators provides fluid communicfation between the entrance control vglume and one of 
the plurality of reaction vessels. 

85. (new) The apparatus of tlaims 70, 71, 73, 74, 75 or 79 wherein each of the 
plurality of flow restrictors or regulators provides fluid coromunication between one of 
the plurality of reaction vessels and the exit control volume. 


86. (new) The apparatus of 
handling system is a gas handling 
through the plurality of reaction vessels 


laims 70, 71, 73, 74, 75 or 79 wherein the fluid 
sjystem for providing gaseous flow simultaneously 


87, (new) The apparatus of 
handling system is a liquid handlink 
through the plurality of reaction v^sels 


88. (new) The apparatus of 
system for regulating the temperatvlre 


claims 70, 71, 73, 74, 75 or 79 wherein the fluid 
system for providing liquid flow simultaneously 


claims 70, 71, 73, 74, 75 or 79 further comprising a 
of each of the plurality of reaction vessels. 


89. (new) The apparatus of claims 70, 71, 73, 74, 75 or 79 wherein the detector is 
selected from the group consisting (if a gas chromatograph, a mass spectrometer, a visible 
spectrometer, an ultraviolet spectrometer and an infrared spectrometer, 


